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[HSI] SSSttfecfc l/ffigttlc-r CtLfc^^^lT te [Problem] Nonwoven fabric and its production method which : 

cfc 1/ (0 S 3H)£ ^^i^'tio re superior in dimensional stability and adhesivenessare offered. 



[Means of Solution] It consists of mixture of polymer which c 
onsists of 2 componentwhere crystallization rate differs, consist 
of blended polymer which mixes with the 1st component where 
crystallization rate is fast and second component where 
crystallization rate is slow, with blended mass ratio 90 to 40: 10 
to 60 nonwoven fabric and its production method which 




[Claim(s)] 
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[Claim 1] 1st component where crystallization rate in state of 
supercooling degree 0.1 5 which is defmedwith below-mentione 
formula consists of polymer above 50(1/ second) andthe said 
crystallization rate consists of polymer below 2(1/ second) 
second component where, Being a nonwoven fabric which 
consists of polymer which is mixed with the blended mass ratio 
90 to 40: 10 to 60, average fiber diameter of fiber which forms 
said nonwoven fabric is a range of theO.5 to 20 m, said 
nonwoven fabric fill factor is a range of 0.05 to 0.3, nonwoven 
fabric whichdesignates that melting point of said 1st 
component polymer and dry heat shrinkage with 
temperaturewhich is suitable to mean value of glass transition 
temperature are 10 % or lower as feature. 

Supercooling degree =(equilibrium melting point - crystallizatio: 
temperature)/ equilibrium melting point 



[Claim 2] 1 st component consists of polybutylene terephthala 
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te, nonwoven fabric which is stated in theClaim 1 where 
second component is any or mixture of those of polyethylene 
terephthalate or thepolypropylene terephthalate. 

[Claim 3] Nonwoven fabric which consists of fiber where non^ 
oven fabric of Claim 1 or Claim 2 andthe crystallization rate of 
Claim I designate polymer below 2(1/ second) as themain 
component glueing, it becomes, laminated nonwoven fabric 
where adhesion strength is 250g/2 cm or greater. 

[Claim 4] Laminated nonwoven fabric which is stated in Clau 
3 where melting point of 1st component polymer ofthe 
nonwoven fabric of Claim 1 and dry heat shrinkage with 
temperature which is suitableto mean value of glass transition 
temperature are 10 % or lower. 

[Claim 5] Nonwoven fabric which is stated in any one claim • 
f Claims 1 through 4 section where thefill factor was adjusted 
range of 0.2 to 0.9 by calendering . 

[Claim 6] Intrinsic viscosity consists of polybutylene terephth 
alate of 0.4 to 1.2 1st component where, polyethylene 
terephthalate or intrinsic viscosity where intrinsic viscosity is 
between 0.4 to 0.7 polypropylene terephthalateof 0.4 to 1.0 or 
consists of any of these blend second component which. Mixing 
with blended mass ratio 90 to 40:10 to 60, after 0.5 to 10 min 
mixing temperature with 230 to 285 °C and rotational speed 5 
to30rpm, with extruder screw extrusion it is blend, with 
thetemperature region of 230 to 275 °C per single hole with 0. 
1 g/minute to 3 g/minute extrusion , production method ofthe 
nonwoven fabric which designates that thirming it does next as 
feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this invention, dimen 
sional stability with high temperature to be good and nonwover 
fabric and where hot melt adhesion is good and regards 
production method whichproduces nonwoven fabric which 
catches in efficient. 
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[0002] 

[Prior Art] It is difficult generally, as for polymer where crystal 
lization rate is slow, when producing nonwoven fabric by yam- 
spinning , drawing , oriented crystallization to do, in addition, 
that it is informed it is difficult, is problem in productivity 
toenlarge single hole extrusion amount in order to guarantee 
dimensional stability with high temperature. Speed of other 
and crystallization rate as for polymer which it passes, 
theproblem is little concerning dimensional stability, hot melt 
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adhesion is easy to be impaired because crystallization advances 
too muchconversely, it is necessary to heat polymer to melting 
point vicinity, when thehardness of polymer and polymer resin 
itself where melting point is high is high,there was a problem 
that calendering process or other melt adhesion fabricability is 
not good. 

[0003] Polyethylene terephthalate (Below " PET " with you s 
ay. ) and nonwoven fabric of polyester fiber which consists of 
polybutylene terephthalate (Below " PBT " with you say. ) 
etc is utilized in various field that by heat resistance and 
thestrength characteristic etc which are superior. But, in case 
of PET, when because crystallization rate is slow, extrusion 
amountper single hole is enlarged at time of yam-spinning 
oriented crystallization becomes theinsufficient, dry heat 
shrinkage becoming high, there was a problem in dimensional 
stability. Especially, It is necessary with high temperature with 
polymer as state of thelow viscosity and with melt blowing 
method which is a means in order to obtain the extremely thin 
fiber nonwoven fabric, in order to make fiber thin yam- 
spirming to do, because ofthat fact that oriented crystallization 
is difficult to advance, dimensional stability withthe high 
temperature of 1 10 °C or higher obtains was difficult, heat 
treatment under the tension and dimensional stabilization fact 
that it treats necessary crystallization post-treatment due tothe 
acetone inmiersion with. In case of other and PBT, because 
crystallization rate is fast, withthe high temperature there is not 
a problem concerning dimensional stability, is suitable foralso 
melt blowing method or other yam-spiiming method for most 
part, but because crystallization advances toomuch conversely, 
doing hot melt adhesion treatment with calendering process etc. 
therewas a problem that adhesiveness is not good excessively 
because fiberis difficult to melt. 

[0004] Especially, with nonwoven fabric of PET material and 
nonwoven fabric of PBT material theglueing is difficult, fiilly 
glues it was necessary considerably toheat nonwoven fabric to 
high temperature, in when processing there was a or other 
problemwhere wrinkle occurs due to contraction. In addition, tc 
obtain satisfactory adhesion strength, bonding operation 
temperature high helix strainer is notobtained, there was a 
problem that part melts and to transparent film converts. 

[0005] As these Means to Solve the Problems, as disclosed in J 
pan Unexamined Patent Publication Showa 59 - 223 31 2 and 
Japan Unexamined Patent Publication Hei 6- 1 16484 etc, it 
canthink of polymer of 2 kinds or more that it blends. But, 
because preparatory shrink treatment is necessary, regarding 
production method of binder fiberwhich is disclosed with Japar 
Unexamined Patent Publication Showa 59 - 223 3 1 2, step to 
be complicated, in the conventional nonwoven manufacturing 
process as for application without being desirable. In addition, 
said fiber glueing was object and nonwoven fabric as thestructui 
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of unit itself characteristic which differs was designated asthe 
goal. Furthermore, mass content of PBT which is applied with 
said patent inrange between 20 to 50 % as for adhesiveness 
although it is improved, whenthe single hole extrusion amount 
is enlarged, had problem that causes considerableproblem in 
dimensional stability with high temperature. In addition, PBT 
mass content in range between 50 to 60 % yam break to 
occurcaused problem easily in operation in under conventional 
spinning condition. 

[0006] In addition, with method which is disclosed in Japan Un 
examined Patent Publication Hei 6 - 1 16484, in orderto use 
random copolymerization polyester, problem that was caused 
operation decreases withthe problem of decrease of intensity 
and orifice part deposit and yam break etc of oligomer. 
Therefore, with system which uses random copolymerization 
polyester, stabilizing, in orderto execute yam-spinning, in order 
for there to be a Working Example of said patent,it was 
necessary to do multicomponent spinning of 2-component 
system. 

[0007] In addition, with Japan Unexamined Patent Publication 
Hei 4 - 2850 fiber web which designates PBT asthe material is 
disclosed, also meh blown web where thermal dimensional 
stability is good isdisclosed, but there was a problem in 
productivity and hot melt adhesion ( for example calendering 
characteristic, such as adhesiveness of other nonwoven fabric) 
whichthe this invention makes problem. 

[0008] In addition, recently concerning polypropylene terepht 
halate (Below " PPT " with you say. ), average fiber diamete 
spun bond nonwoven fabric andthe average fiber diameter of 10 
to 40 m melt blown nonwoven fabric of 0.5 to 10 m, 
reached point whereit is acquired with spinning condition which 
is ahnost equal to PBT. therefore, elongation characteristic 
is superior, but there was a problem thatthe strength 
characteristic is insufficient 

[0009] 

[Problems to be Solved by the Invention] This mvention design 
ates that method which nonwoven fabric and said nonwoven 
fabric ofthe polyester fiber which is superior in nonwoven fabric 
particularly preferably heat resistance and tenacitywhere 
dimensional stability and adhesiveness are good productivity 
well is produced isoffered as problem. 

[0010] 

[Means to Solve the Problems] This invention takes following 
means in order to solve theaforementioned problem. Namely 
as for invention of first, crystallization rate in state of 
supercooling degree 0.1 5 which is defmed withbelow-mentione 
formula consists of polymer above 50(1/ second) the 1st 
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component where, said crystallization rate consists of polymer 
below 2(1/ second) second component where, Being a 
nonwoven fabric which consists of polymer which is mixed witl 
the blended mass ratio 90 to 40: 10 to 60, average fiber diameter 
of fiber which forms said nonwoven fabric is a range of theO.5 
to 20 m, said nonwoven fabric fill factor is a range of 0.05 
to 0.3, it is a nonwoven fabricwhich designates that melting 
point of said 1st component polymer and dry heat shrinkage 
with thetemperature which is suitable to mean value of glass 
transition temperature are 10 % or lower asfeature. 

Supercooling degree =(equilibrium melting point - crystallizatio: 
temperature)/ equilibrium melting point 

[0011] In addition, invention of second 1st component is non 
woven fabric where thepolybutylene terephthalate and second 
component are any or mixture of those of polyethylene 
terephthalate or thepolypropylene terephthalate at time of 
inventing first. 

[0012] Furthermore and, invention of third becomes nonwove 
n fabric whichconsists of fiber where nonwoven fabric and 
crystallization rate of first or seconddesignate polymer below 
2(1/ second) as main component glueing, it is alaminated 
nonwoven fabric where adhesion strength is 250g/2 cm or 
greater. 

[0013] In addition, invention of 4th is laminated nonwoven fa 
brie where melting point ofthe 1 st component polymer of 
nonwoven fabric of invention of fu^t and dry heat shrinkage 
withthe temperature which is suitable to mean value of glass 
transition temperature are 10 % or lower atthe time of 
inventing third. 

[0014] Furthermore, invention of fifth is adjusted and in order 
for thefiU factor to be between 0.2 to 0.9, at time of inventing 
to 4th,depending upon calendering fi-om invention of first it is 
a nonwoven fabric. 

[0015] In addition, As for invention of sixth, intrinsic viscosit 
y consists of polybutylene terephthalate of 0.4 to 1.2 1st 
component where, polyethylene terephthalate or intrinsic 
viscosity where intrinsic viscosity is between 0.4 to 0.7 
polypropylene terephthalateof 0.4 to 1.0 or consists of any of 
these blend second component which. Mixing with blended 
mass ratio 90 to 40:10 to 60, after 0.5 to 10 min mixing 
temperature with 230 to 285 ''C and rotational speed 5 to 30 
rpm, with extruder screw extrusion it is blend, with 
thetemperature region of 230 to 275 per single hole 
extrusion , it is a production method of nonwoven fabricwhich 
designates that thinning it does next as feature with theO.l 
g/minute to 3 g/minute. 

[0016] This invention is explained in detail below. As for nonw 
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oven fabric of this invention it is desirable to be a filament 
nonwoven fabric which isproduced by spxinbonded process or 
melt blowing method , but it is good even with nonwoven 
fabricwhich from short fiber is formed. As for polymer which 
forms nonwoven fabric of this invention, it consists ofthe 
blended polymer where 1st component where crystallization 
rate dQ Hv /dt supercooling degree in state ofthe 0. 1 5 consists 
of polymer above 50(1/ second) and second component 
wherethe crystallization rate consists of polymer below 2(1/ 
second) are mixed, both achievements ofheat seal property 
and mutual adhesiveness which polymer where thethermal 
dimensional stability and crystallization rate which this has and 
is superior polymer where the crystallization rate is high are low 
it has and are superior is designated as theobject. crystallizatioi 
rate exceeds 2 and to use only polymer under 50,stabilizing 
nonwoven fabric whose balance of dimensional stability and 
adhesiveness isgood, it is not desirable from point which it 
produces in theefficient 

[0017] Here, as for crystallization rate because it depends on p 
olymer molecule kind and molecular weight etc, standardizatioi 
doing, relative comparative in order for it to be possible, 
thesupercooling degree which is defined with ( equilibrium 
melting point - crystallization temperature ) / equilibriimi 
melting point measures with state ofthe 1.5. Aforementioned 
equilibrium melting point was extension which is acquired by 
Hoffman 'i? E<^^ plot , with each isothermal 
crystallization temperature (Tc) it measured melting point 
(Tm) of thesample which crystallization is done with 
r)SC(differential scanning calorimeter), was related Tcbetween 
Tm and plot designated regression line of those pointsand 
intersection of straight line of Tm =Tc as equilibrium melting 
point in graph. Furthermore , crystallization temperature 
means hot plate temperature which does isothermal 
crystallization. 

[001 8] In addition, crystallization rate dQ HV /dt, when isother 
mal crystallization doing polymer on hot plate,the case where 
helium - neon laser (wavelength 6328 Angstrom) was 
irradiated to sample with thesmall angle scattering measuring 
apparatus like Figure 1 measured strength I HV (q) of scatterec 
light, and time-dependence ofthe scattering angle 
inspecting dependency for time of Q HV which isintegrated 
makmguseofstrengtiiIHV(q)of scattered light, with formul 
below soughtthe dQ HV /dt from slope of graph. 



00 



QHV= J IHV (q) q' da 
0 



q= (47C/A) sin (0/2) 



Furthermore, as for being a wavelength (Angstrom), as for q 
it is aconversion parameter. In Figure 1, as for 1 as for He - Ne 



ISTA's Paterra(tm), Version 1.5 (There may be errors in tiie above translation. ISTA cannot P.7 
be held liable for any detriment from its use. WWW: http://www.intiscience.com Tel:800-430-5727) 



JP 97111629A Machine Translation 



[0 0 19] Mtt^ 

;!i<»*Ll^o ifS(c»^LLX7tf'j-7-j£5^i:LTIi. PB 
TJ:y?S:SSl/$^tPETtL<(iPPT*fctt'tn 

;uji£^J^ i: -r S U X 5^;ur- fc o T y ^ U >x U 4( 

itS^S^B^b^gd QHvXd t li. PET. PPT. PB 
Tr*-^4x-P*tO. 4, 1. 6. 7 5r*feofco 



[0 0 2 0] Ctlba);I^$tlS;tC'J'7-(D3tegttS- 
l^<OSHr*l*. ff*L<IiPET<;)*6gcfcVtPBTC0 



[00 2 1 ] ^1JiE^i:m2J$5^(D;M^Mgltl*9 0- 
40: 1 0-6 0<^rBlf::fe^^;&<i&^-C*fe4o »*L< 
fimii£«^<tl|2/iE^(7);I^l±(i8 0-6 0 : 20-4 

^< 80-65 : 20-3 S Om\Z$>^ Z fX: &i>o ^1 
$L<^j:l^o {te^, ;I^$;b<4 0%J:y/h* <3S:St:^ 

<4U^. mi/Si^0;I^^A<5O%cfcy/b* <tfofcS 
fcy;&^b)K**0*^:tt/)<ii^te4^)5<fifRlA<feofcA^ 

A^mS^m^t^^mttji^tzo L;5^L^i:;!^<bm1/^»0 
4 0 %^^\zu 4 1 ^^t^tico fca^(-iffi*;!i^ffiSaE 



laser <and 2 as forthe pin hole and 3 as for sample and 4 as for 
theanalyzer and 5 as for photodiode incident light unit and 6 
conversion* adjuster , as for 7 as for treatment apparatus and 8 
it is a screen. 

[0019] As for polymer which is applied to this invention, heat 
resistance and thetenacity or other it is desirable to be a 
polyester from characteristic which is superior. Especially it is i 
polymer which is formed blended polymer of 1st component 
andthe PET or by PPT which consist of PBT as 
desirablepolymer component, or second component which 
consists of any of mixture of those. Being a polyester which 
PBT, designates terephthalic acid as main acid componenthere, 
designates tetramethylene glycol as main glycol component, it 
is something whichdesignates tetramethylene terephthalate unit 
as main repeat unit. In addition, being a polyester which PPT, 
designates terephthalic acid asthe maui acid component, 
designates trimethylene glycol as main glycol component, it 
issomething which designates trimethylene terephthalate unit as 
main repeat unit. In addition, being a polyester which PET, 
designates terephthalic acid asthe main acid component, 
designates dimethylene glycol as main glycol component, it 
issomething which designates dimethylene terephthalate xmit as 
main repeat imit. According to measurement of inventors, 
crystallization rate dQ Hv /dt supercooling degree in thestate of 
0.1 5, was 0.4,1.6,75 respectively with PET and the PPT , 
PBT. 

[0020] As for viscosity of polymer where these are mixed melt 
viscosity difference underthe same temperature , same shear 
rate, being a 50 % or lower of value of viscosity ofhigher one is 
desirable. In range of examination of this inventor, one where 
viscosity of thePBT is a little higher in comparison with 
viscosity of preferably PETthere was a tendency where 
dimensional stabihty of nonwoven fabric is good, but reasonis 
not clear. 

[0021] As for blended mass ratio of 1st component and second 
component it is necessary to bebetween 90 to 40: 10 to 60. If 
proportion of preferably 1st component and second 
component is between 80 to 60:20 to 40, it isdesirable, 
furthermore it means that preferably said proportion is between 
80 to 65:20 to 35. When blend ratio of 1st component 
becomes larger than 90 %, characteristicof bulk becomes close 
in state of PBT alone, extent ofunprovement of adhesiveness 
is not desirable. When other and blend ratio become smaller 
than 40 %, it becomesclose in state which does not execute 
blend, because crystallization ratebecomes too small thermal 
dimensional stability decreasing, it is not desirable, blend ratio 
of 1st component 50 % compared to had tendency where 
theyam break in yam-spinning starts increasing when it has 
become small from,but certain extent yam-spiiming became 
possible by stipulating mbced * mixedcondition with extruder 
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strictly. But when blend ratio of 1st component is under 40 %, 
yam-spinning becamedifficult because of yam break, caused 
problem in operation. 

[0022] As for average fiber diameter it is desirable to be betwee; 
0.5 to 20 m. When fiber diameter becomes smaller than 0. 
5 m, strength as nonwoven fabricdecreasing, it is not 
desirable. When average fiber diameter becomes larger than 2( 
m, texture or other problemwhere stubt ? Aeing enough 
operation decreases occurring, it isnot desirable excessively. 
Especially, case where it uses as filter 15 m or less isdesirable, 
furthermore it is a preferably 6 m or less. In addition, as for 
variance CV % of fiber diameter it is desirable fi-om 
theviewpoint of uniformity of sheet/seat to be a 50 % or lower, 
furthermore it is apreferably 30 % or lower. 

[0023] As for fill factor of nonwoven fabric of this invention, 
when using with statewhich does not administer postprocessing 
it is desirable from 0.05 tobe between 0.3. When fill factor is 
under 0.05, quantity of entanglement point of fiberdecreases 
because, problem that occurs strength of sheetdecreases greatly 
When yam-spinning is executed with kind of condition which 
obtains thenonwoven fabric where fill factor exceeds 0.3 with 
postprocessing none when average fiber diametersets between 0 
5 to 20 m, unstable phenomenon appearing in time of yam- 
spiiming, yam break to become easyto occur, fiber break edge 
which is called shot regarding theespecially melt blowing methc 
opening hole to sheet, it generates thepin hole, because or other 
problem which transparent state film formation is done is 
caused, it is notdesirable. 

[0024] As for nonwoven fabric of this invention, it is necessary 
for melting point of the 1st component polymer which is 
formed and dry heat shrinkage with average temperature of 
glass transition temperature to bethe 10 % or lower. In case of 
polyester, it is necessary for dry heat shrinkage with 
approximatelyof 160 °C to be 10 % or lower. When dry heat 
shrinkage becomes larger than 10 %, when nonwoven fabric 
treatingwith heating flat (plane) calendering or adding thermal 
embossing calendering etc witii laminate andfiU factor 
adjustment as object, sheet contracting, uniform 
treatmentbecomes difficult and/or wrinkle enters, preferably 
dry heat shrinkage 6 % or lower , furthermore is preferably 3 % 
or lower, inventor as content of PET becomes high, 
discovered factthat it is tendency where dry heat shrmkage 
becomes high. Furthermore, executing heat set with 
postprocessing , this shrinkage ratiofiirthermore it is a one of 
form whose also it is desirable todecrease. 

[0025] Occasion where heat bonding process it does, it is desira' 
le nonwoven fabric of thethis invention (It names nonwoven 
fabric A. ) with, with embossing roll which in order with 
temperature betweenthe temperature region of 70 to 220 ^'C 
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for melt-adhered part surface area to become 8 % of surface 
areaof nonwoven fabric entirety, engraving is done nonwoven 
fabric B which second component of said nonwoven fabricthe 
50 to 100 % is contained for adhesion strength to be 250g/2 
cm or greater, furthermore itis a preferably 500g/2 cm or 
greater and a particularly preferably 750g/2 cm or greater, 
adhesion strength depends on also engraving form of embossin; 
but surface area of theindividual melt-adhered part which was 
held down, it is desirable to be range ofthe 0. 1 to 0.5 mm, to 
surface area of engraving surface ( dot size ) which was held 
downand diameter of circle of same surface area. Also adhesioi 
area ratio of embossing is various changeable, but if it can 
putout adhesion strength of 250g/2 cm at least with adhesion 
area of 8 % or lower, aproblem in regard to use there is not As 
for adhesion condition, proper value changes with 1st 
component of polymer whichforms nonwoven fabric A and 
proportion of second component. Therefore, if usually in 
range of 70 to 220 °C screening itdoes at 10 °C cutting front 
and back, proper adhesion condition can be decided. 
Furthermore , as for melt-bonded surface area ratio when 
designating laminateas object, 3 to 40 % is desirable, 5 to 25 % 
furthermore isdesirable. 

[0026] With fill factor adjustment as object, when calendering it 
does nonwoven fabric,it is desirable to designate fill factor as 
between 0.2 to 0.9. In regard to calendering, at least it is 
desirable from viewpoint of theform stability (setting property) 
of treated sheet, witfi nonwoven fabric fill factor before 
processing as reference, forthe 50 % or higher fill factor to 
become high, furthermore preferably and to make, 100 % or 
higherhigh it is desirable. In case of nonwoven fabric of 
polyester, fabrication temperature of calendering 50 °C or 
higherand 220 °C or below is desirable, furthermore it is a 
preferably and a 80 °C or higher 200 *=*C or below. 

[0027] It is desirable PBT of 0.4 to 1.2, as second component 
as 1st component asthe method in order to obtain nonwoven 
fabric of this invention, intrinsic viscosity theintrinsic viscosity 
for PET or intrinsic viscosity of 0.4 to 0.7 to use PPT of theO. 
4 to 1 . 0 or below. 

[0028] With this invention, with temperature of 230 or hig 
her 285 °C or below, rotational speed of extruder screwthe 0,5 
to 10 min mixing temperature of said polymer blend between 5 
to 30 rpm as mixing methodof 1st component and second 
component, after it is necessary to push out extrusion 
temperature , rotation rate and residence time are condition 
area which does not havethe times when polymer viscosity 
fluctuates largely with molecular cleavage and theexchange 
reaction etc of ester bond due to shear, for bemg stabilized the 
polymer viscosity rotational speed of extent and screw where 
temperature is low inthis invention limits high extent and 
extent where residence time is shortespecially is desirable. 
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When from 30 rpm it turns with high speed, concerning screw 
revolution velocityaccording to molecular chain cleavage due to 
transesterification or shear decrease of theviscosity which is 
thought becomes considerable, yam-spinning becomes 
theunstable. When rotation rate becomes smaller than 5 rpm, 
mixture becomes theinsufFicient and causes viewpoint of 
stability conversion of yam-spiiming andand motthng of 
thermal dimensional stabiUzation is not desirable. As for melt 
residence time of said polymer, it is good to set between 0.5 to 
10 min, itis a preferably 0.5 to 5 min. As one of form where 
blending method is most desirable, as much aspossible also it is 
desirable with twin screw extruder to mix to uniform withthe 
short time. In addition, after beforehand executing mixture 
with such as twin screw extruder ,the pelletizing doing, extrusio 
it is good doing said pellet with conventional single screw 
extruder. Depending upon in case, making use of polymer 
which beforehandcopolymerizes polymer of said composition it 
is good. 

[0029] As one of shape where method which produces nonwov* 
n fabric of thethis invention is desirable, extrusion it is in 
spunbonded process or melt blowing method extruder, withthe 
extruder to set extrusion temperature of said blend to 
temperature region of 230 °C or higher 275 °C or below, with 
per single hole extrusion doing below 0. 1 g/min or more 3.0 
g/minute , rear thinning it isdesirable to do. When extrusion 
amount is made smaller than 0. 1 g/minute with per single hole, 
dieresidence time inside heating pipe becomes long and because 
thermal degradation andthe transesterification are easy to 
advance viscosity decreases considerably, inaddition because 
viscosity mottling occurs operation becomes bad. Even with 
bigger extrusion amount than other and 3.0 g/minute yam- 
spinning becomesthe unstable and yam break is likely, to occur 
causes problem in thedunensional stability with high 
temperature of nonwoven fabric. With per single hole rear air 
temperature of melt extmsion traction elongation thesaid 
polymer it is desirable below 0. 1 g/min or more 1 .0 g/minute 
with air of temperature ofthe 230 °C or higher 320 °C or 
below especially, in production of extremely thin fiber 
regarding beneficial melt blowing method,to do. Furthermore , 
when polymer discharge temperature exceeds 275 °C, dry heat 
shrinkage ishigh either, when it is under 230 °C, yam break to 
be easy to do oris not desirable. 

[0030] 

[Embodiment of Invention] Material of said nonwoven fabric a 
nd suffering laminated sheet ones, are times when it isa polymei 
of polyester as one of embodiment where this invention is 
mostdesirable. Laminating nonwoven fabric of sheet and this 
invention, such as spun bond nonwoven fabric and thefibn 
which consist of for example PET melt adhesion unifying with 
temperature regionbetween rear 70 to 220 with embossing 
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[00 3 1] [0031] 

l^mm] lilTd^f $ J: y mmizTh [Working Example(s)] Working Example which is shown belov 

tcD'Cfcy, *^0JI±Ctilc8B^$tLS tCDTIi^Pt^o is something which makes this inventionclearer, this invention 

SSS^fwfclt^#!feltt(ili. ?RcD:^ji(cJ:y^£Lfco is not something which is limited m this. It measured each 

property value in Working Example, due to following method . 



A. equilibrium melting point 
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It measured sample which isothermal crystallization is done me 
ting point (Tm) from 190 ^'Cwith DSC with temperature (Tc) 
of 4 to 5 points to each polymer melting point, designatedthose 
regression line and intersection of Tc= Tm straight line as 
equilibrium melting point. 

[0032] B. crystallization rate 

It sought with small angle light scattering method equipment w 
hich shows crystallization rate with supercooling degree 1.5, in 
the Figure 1. In other words, irradiating He - Ne ( helium - 
neon ) laser to sample, itmeasured scattering intensity I HV (q] 
of scattered light, and time-dependence of scattering angle 
it soughtthe integrated value Q HV for q of scattered light 
strength. This Q HV, assuming that it is proportionate with 
volume fraction of the crystal, sought crystallization rate dQ 
HV/dt. Case where there is fluctuation of absolute value 
depending upon the measuring apparatus , in order for value to 
become 75 with crystallization rate ofthe PBT resin ( 
Mitsubishi Rayon make N - 1500) of intrinsic viscosity 0,58 as 
reference, deciding proportional constant, if itshould have been 
proportionate converts, q is conversion parameter here, it is 
calculated by theformula below . 

Q=(4/) sin (/2) 

in addition, as for t time, as for wavelength isshown. 
[0033] C. intrinsic viscosity 

Para chloro phenol and tetrachloroethane 0. 1 g melting dry po 
lymer in solution 25 ml whichis mixed to 3: 1 with mass ratio, 
you inserted in Ubbelohde*s viscometer tube,measured falling 
rate with temperature of 30 °C, you decided making useof 
Huggins equation. For simplicity, concerning PPT and PBT, it 
calculated theequation of intrinsic viscosity from relative 
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viscosity making use of same formula asthe PET. 
[0034] D. average fiber diameter 

Reading and arithmetic mean were designated as average fiber 
ameter from magnified photograph ofthe 2000 time ( scanning 
electron microscope ), fiber diameter of 50 0 with calipers . 

E. fill factor 

Nonwoven fabric thickness was measured imder load of 7 g/cm; 
weight thevolume fill factor which is a value which is divided 
with product of thickness andthe polymer density was adopted. 

[0035] F. dry heat shrinkage 

Sheet of square of one edge 16 cm with melting point of 1st co 
mponent polymer andthe temperatiu'e of mean value of glass 
transition temperature 15 min thermal processing after doing, 
was soughtfirom change ratio of sum total of length of 4 edges 
with drillputting out and oven . 

[0036] G. adhesion strength 

Laminated sheet in rectangular of sample length 10 cm X width 
2 cm to cut, In order for grip length to become 5 cm, putting 
between to thetop and bottom either chuck, it sets portion 
which is exfoUated just thelongitudinal part of 5 cm adhesion 
surface to state which is exfoliated by thehand, to tensile 
strength measurement machine, case where tensile test was 
done with the5 cm/min xmtil seeking relationship of tension 
between distortion,the 2 nonwoven fabric peels off completely, 
it designated maximum tension between as theadhesion strength 
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[0037] H. liquid filter performance 
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You hollowed out sheet of 40 g/m2 in diameter 47 nmi, 51a 
minated and installed in holder, you executed filtration testwith 
linear velocity 5 cm/min and effective filtration area 13.8 cm2 
makmg use of deionized water which alumina particleof 0.6 
m 100 ppm is dispersed, with time point where after the 
filtration start outiet concentration had become maximum you 
sought initial stage fitration accuracy from [( inlet 
concentration - outlet concentration ) / inlet concentration ] X 
100 making use of inlet concentration and outlet concentration. 
Measxirement of concentration used Mitsubishi Kasei make 
Poic densitometer. 
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[0038] Working Example 1 to 3 

Mitsubishi Rayon Co. Ltd. (DB 69-055-3821) make PBT (trade 
name :N - 1500, intrinsic viscosity 0.58) and Toyobo Co. Ltd. 
(DB 69-053-8160) make PET (tradename :RE530, intrinsic 
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viscosity 0.62) modifying mixedmass, with 275 °C, rotational 
speed of extruder screw 3 min mixing thetemperature of said 
polymer blend between 25 rpm, rear extrusion it is blead,with 
temperature region to 26 0 to 2 70 **C with per single hole with 
0.5 g/minute extrusiondoing temperature of said polymer blend 
it executed melt blowing method yam-spinning. In order for 
average fiber diameter to be between 2 to 3 m, you adjusted 
the spinning condition, as for nonwoven fabric which is 
acquired dry heat shrinkage applying heatsmall with 
postprocessing, dimensional deformation to be small did not 
have problem. In addition, in order to look at lamination 
characteristic of nonwoven fabricthe embossing was executed 
with PET spim bond nonwoven fabric (tradename :6601A) and 
160 of Toyobo Co. Ltd. (DB 69-053-8160) make. As for 
all adhesion strength as for exfoliation it did not occur with 
fully. Details were shown in Table 1. 

[0039] Comparative Example 1 to 3 

Mitsubishi Rayon Co. Ltd. (DB 69-055-3821) make PBT (trade 
name :N - 1500, intrinsic viscosity 0.58) and Toyobo Co. Ltd. 
(DB 69-053-8160) make PET (tradename :RE530, intrinsic 
viscosity 0.62) like separate table modifyingthe blended mass 
ratio, with 280 °C, rotational speed of extruder screw 3 min 
mixing thetemperature of said polymer blend between 25 rpm, 
rear extrusion it is blend,from 250 °C with temperature region 
of 285 °C with per single hole with theO.5 g/minute extrusion 
doing temperature of said polymer blend, it executed melt 
blowing method yam-spinning. In order for average fiber 
diameter to be between 2 to 3 m, you adjusted the spinning 
condition. Causing nonuniform wrinkle occasion where 
nonwoven fabric of Comparative Example 2 and the 
Comparative Example 3 dry heat shrinkage was high, applied 
heat with postprocessing, there was aproblem in 
postprocessing passableness. On one hand, that it will glue witl 
PET spun bond nonwoven fabric, you tried, nonwoven fabric 
ofthe Comparative Example 1 but with 160 °C it did not glue 
completely. Then calendering roller was heated to 225 °C, but 
adhesion strength was low, as forthe joint surface it was possibl 
to exfoliate easily by hand and, glueingwas insufficient In this 
case, also problem that occurred portion of laminated sheet 
causesthe portion which dissolving clarification is done. Details 
were shown in Table 1. 

[0040] Working Example 4 

Intrinsic viscosity PBT and intrinsic viscosity of 0.58 mixing P 
PT of theO.75 with blended mass ratio 60:40, with 275 ^C, 
rotational speed of extruder screw 3 miimiixing temperature of 
said polymer blend between 25 rpm, rear extrusion it isthe blen< 
with 260 °C with per single hole with 0.5 g/minute 
extrusiondoing temperature of said polymer blend, melt blowin 
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tz. ^milSimmitS. PETX/^>/tC>K method yam-spinning was executed, dry heat shrinkage was 3. 

tomMmmtitS.ttfVh'o tzo PSffl^ S 1 (c:^ Lfco 2 %, also laminate adhesiveness of PET spun bond was 

satisfactory. Details were shown in Table 1. 

[004 1] [0041] 
1 1 [Table 1] 
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[0 0 4 2] mmms 

6 0"C. 1©E2 5 K g/'cm, 2 Om/»-C¥ 

[0043] JtSi^4 
-;U;Sg16 0°C. jaE2 5Kg/cm. 2 0m/ii^-e 



[0042] Working Example 5 

Smoothing treatment was executed with roll temperature 160 

, line pressure 25 Kg/cm and 20 m/min thenonwoven 
fabric of Working Example 1 with plane resin calendering . 
sheet fiizz to be little was satisfactory. 

[0043] Comparative Example 4 

Nonwoven fabric of Comparative Example 1 with plane resin cj 
lendering , smoothing treatment was executed with the roll 
temperature 160 **C , line pressure 25 Kg/cm and 20 m/min. 
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When sheet is rubbed with finger, feather was caused. When 
sheet is bent, thickness of portion returning, it becamethick and 
calendering process characteristic was insufficient. 

[0044] 

[Effects of the Invention] Nonwoven fabric which fills up requis 
ite of this invention, because dimensional stability , 
adhesiveness isgood, is ideal utilization and as nonwoven fabric 
which lamination as thefilter etc is done. Especially, when 
nonwoven fabric of this invention consists polyester, it 
becomespossibie, can supply preferred nonwoven fabric to 
filter and clothing nonwoven fabric and the medical nonwoven 
fabric etc to supply nonwoven fabric and lanunate which have 
hydrophilicity andthe heat resistance and tenacity which are a 
characteristic which especially is superiorin comparison with 
polypropylene relatively productivity well with low cost In 
addition, post processing property to be considerable becomes 
ideal depending uponthe dimensional stability and adhesiveness 
where said nonwoven fabric is superior. 

[0045] Dimensional stability to be good and producing nonwovt 
n fabric where hot melt adhesion and thehot-melt adhesiveness 
are good in efficient becomes possible by applying production 
method ofthe this invention. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a block diagram figure of strength measurement i 
quipment drawing of scattered light. 

[Explanation of Reference Signs in Drawings] 

1 He - Ne laser 

2 pinhole 

3 sample 

4 analyzer 

5 photodiode incident light unit 

6 conversion * adjustment unit 

7 processor 

8 . display screen 
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[Figure 1] 
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